Immunodeficiencies and haematological disorders--direct connections to cellular signalling pathways.
Extracellular signals, such as cytokines and foreign antigens, regulate the development and activation of haematopoietic cells through receptor-mediated transcriptional responses. Investigation of the biochemical events that transduce receptor activation to intracellular signal transduction have revealed a general mechanism for both the antigen receptor and the cytokine receptor nuclear signalling. Receptor stimulation is coupled to down-stream signalling cascades through activation of cytoplasmic tyrosine kinases but both receptor types utilize distinct signalling proteins. Antigen receptors employ protein tyrosine kinases of the Src, Syk, and Tec families which phosphorylate and activate cytoplasmic signalling proteins leading to activation of NF-AT, AP-1 and NF-kappaB transcription factors, while the principal signal transducers for cytokine receptors are the Jak tyrosine kinases and Stat transcription factors. The molecular basis for several immune and haematological disorders has been characterized during the last few years and they have been found to be caused by defects in various signalling proteins. In this review the aetiology of immune and haematological disorders is discussed in the light of the recent developments in signal transduction.